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(57) ABSTRACT

The present invention provides a mixture for liquid crystal
medium and a liquid crystal display using the same. The
mixture for liquid crystal medium comprises: at least one
anisotropic liquid crystal material and two or more polymer-
izable monomers which will polymerize under UV irradia-
tion. The liquid crystal material comprises an alkenyl com-
pound which is stable to the polymerization reaction during
the polymerization of the polymerizable monomers. The
weight percentage of the polymerizable monomers accounts
for 0.1% to 1% of the total mixture for liquid crystal medium.
In the mixture for liquid crystal medium and a liquid crystal
display using the same according to the present invention, by
using two or more polymerizable monomers which will poly-
merize under UV irradiation and the appropriate content
ratio, the polymer bump with small size and good uniformity
can be obtained within the mixture for liquid crystal medium
after the polymerization, which avoids the bad liquid crystal
alignment and the light spot occurred at the dark state of the
liquid crystal panel, and then increases the response rapid of
the liquid crystal panel to obtain high contrast ratio and stable
mass production.

6 Claims, No Drawings
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MIXTURE FOR LIQUID CRYSTAL MEDIUM
AND LIQUID CRYSTAL DISPLAY USING THE
SAME

This application claims priority to Chinese Patent Appli-
cation Serial No. 201210360734.1, named as “mixture for
liquid crystal medium and liquid crystal display using the
same”, filed on Sep. 21, 2012, the specification of which is
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to the field of liquid crystal
display technology, and in particular to a mixture for liquid
crystal medium and a liquid crystal display using the same.

2. The Related Arts

The liquid crystal used for twisted nematic (TN) or super
twisted nematic (STN) liquid crystal display is positive-type
liquid crystal. The long axis of the liquid crystal molecules is
parallel to the surface of the substrate when the power is off.
The alignment direction of the liquid crystal molecules on the
surface of the substrate depends on the rubbing direction of
alignment layer, which material usually is polyimide. The
alignment directions of the surface of both substrates are
perpendicular to each other. Hence, the molecules within the
liquid crystal layer maintain in continuous twisted alignment
state from the surface of one substrate to the surface of the
other substrate. After the voltage is applied, the long axis of
the liquid crystal molecules will tend to be aligned along the
direction of the electric field. The drawback of the TN/STN
type liquid crystal display is that it has small viewing angle,
brightness difference and significant chromatic aberration
under large viewing angle, which needs to be improved by the
compensation film and thereby increases the manufacturing
cost of the display.

Multi-domain vertical alignment (MVA) TFT-LCD using
negative type liquid crystal and vertically aligned film mate-
rial has solved the restrictions of the viewing angle of
TN/STN display. When no voltage is applied, the long axis of
the liquid crystal molecules is perpendicular to the surface of
the substrate. When the voltage is applied, the liquid crystal
molecules will topple down and the long axis of the liquid
crystal molecules will tend to be aligned along the vertical
direction of the electric field. In order to solve the problems of
the viewing angle, a sub-pixel is divided into multiple
regions, so that the liquid crystal molecules can topple down
in different direction, which makes the views of the display
seen in different directions tend to be the same. There are
several ways to allow the liquid crystal molecules in the
different regions to be oriented in different directions in one
sub-pixel. The first one is to build a bump at the upper and
lower substrates of the LCD by exposure and development, so
that the liquid crystal molecules around the bump can produce
a certain pre-inclined angle and topple down toward the fixed
direction. The second one is to form predetermined pattern of
indium tin oxide (ITO) pixel electrodes at the upper and lower
substrates, which will generate an electric field with a certain
inclined angle to control the toppling direction of the liquid
crystal molecules in the different regions. This is called as
patterned vertical alignment (PVA) technology. The third one
is to form ITO slits at the TFT side of the LCD substrate and
full ITO at the other side. And then add the polymerizable
monomer into the liquid crystal medium. First, make the
liquid crystal molecules topple down by an electric field, at
the same time, irradiate the monomer with ultraviolet light to
polymerize and form the polymer particles which can guide
the toppling direction of the liquid crystal molecules. The
polymer particles deposited on the surface of the substrate
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play the role of the alignment. This is called as polymer
stabilized vertical alignment (PSVA).

The reaction rate of the polymerizable monomer, the size
and the distribution of the polymer, the surface uniformity of
the substrate, and the strength of the alignment force have
major impacts on the optical properties of the panel and the
stability of the production. In addition to the process condi-
tions, these factors are mainly dependent on the molecular
structure of the polymerizable monomer which directly deter-
mines the speed of the light reaction, the characteristics of the
polymer and the strength of the alignment force to the liquid
crystal. Because the conventional liquid crystal medium com-
prises alkenyl compound, it is beneficial to obtain a low
rotational viscosity to improve the response of liquid crystal
medium. The alkenyl compound within the liquid crystal
medium will affect the polymerization reaction of the poly-
merizable monomer easily and then the alignment of the
liquid crystal medium. Hence, in general, single polymeriz-
able monomer is very difficult to make the factors mentioned
above in a favorable situation. The actual situation often
attends to one thing and loses track of another, such as good
uniformity of the polymer accompanied with low alignment
force, or strong alignment force accompanied with slow reac-
tion rate and so on.

SUMMARY OF THE INVENTION

The technical issue to be solved by the present invention is
to provide a mixture for liquid crystal medium, wherein by
using two or more polymerizable monomers with different
functions, the reaction rate of the polymerization reaction, the
uniformity of the generated polymer and the strength of the
alignment force can be balanced at the same time and reach a
higher level.

The present invention further provides a liquid crystal dis-
play comprising the mixture for liquid crystal medium,
wherein by using two or more polymerizable monomers with
different functions, the reaction rate of the polymerization
reaction of the monomer, the uniformity of the generated
polymer and the strength of the alignment force can be bal-
anced at the same time and reach a higher level, which
improves the optical properties and overall performance of
the panel and the stable mass production.

In order to solve the technical issue, the embodiment
according to the present invention provides a mixture for
liquid crystal medium comprising: at least one anisotropic
liquid crystal material and two or more polymerizable mono-
mers which will polymerize under UV irradiation, the liquid
crystal material comprising an alkenyl compound which is
stable to the polymerization reaction during the polymeriza-
tion of the polymerizable monomers, the weight percentage
of'the polymerizable monomers accounting for 0.1%to 1% of
the total mixture for liquid crystal medium; the structural
formulas of the two or more polymerizable monomers
defined by at least one of the following structural formulas,
the number of groups is different when the structural formulas
of the two or more polymerizable monomers are the same:

@ ®n

Xym

formula I
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-continued
formula IT
P \— — N P
\/\
X)m X)m
formula IIT
| T
(P)n—I )— P
AKX
XKym Xm
formula IV
®n \/=4>7 , ACy ®n
/Y
Xm XKym

wherein, in formula I to IV, P represents the polymerizable
group, which is selected from the group consisting of a meth-
acrylate group, an acrylate group, a vinyl group, an ethylene
group, and an epoxy group; n represents the number of the
polymerizable groups Ps connected to the same aromatic
ring, n represents an integer from 1 to 3, if n is greater than 1,
the polymerizable groups may be the same or different,
wherein the polymerizable groups in formula I to IV are all
methacrylate group when the polymerizable groups are dif-
ferent;

X represents substituent group, which is selected from the
group consisting of —F, —Cl, —Br, methyl, —CN, and
straight chain or branched chain alkyl containing number of
carbon atoms from 2 to 8, one or more non-adjacent methyl
groups ofthe alkyl may be replaced by oxygen or sulfur atom;
m represents the number of the substituent groups connected
to the same aromatic ring, m represents an integer from 1 to 3,
if m is greater than 1, the substituent groups may be the same
or different;

in formula IV, Z is selected from the group consisting of
—0—, —CO0—, —0OCO—, —CH,0—, —OCH,0—,
—O(CH,),0—, —COCH,—, methylene, —C=C—,

Wherein, any hydrogen on the aromatic ring in the struc-
tural formulas of the polymerizable monomer may be substi-
tuted by the group of —F, —Cl, —Br, methyl or —CN.

Wherein, any hydrogen not on the aromatic ring in the
structural formulas of the polymerizable monomer may be
substituted by the group of —F, —CI, —Br or methyl.

Wherein, the two polymerizable monomers respectively
are as follows:
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-continued

e}

(6]
O, (0]

the molar ratio of the two polymerizable monomers in the
mixture for liquid crystal medium is 1:5.

Wherein, the alkenyl compound defined by the following
structural formulas:

Rl oo
n

Xym

wherein,

R1 represents the straight chain or branched chain alkenyl
containing number of carbon atoms from 2 to 9;

R2 represents the straight chain or branched chain alkyl con-
taining number of carbon atoms from 1 to 12;

X independently represents H> F ~ C1~» OCF; or CFj;

m represents from 1 to 4;

n and k respectively represents from 0 to 3.

The embodiment according to the present invention further
provides a liquid crystal display comprising: a upper sub-
strate and a lower substrate which are parallel with each other,
and a mixture for liquid crystal medium provided between the
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upper substrate and the lower substrate, the mixture for liquid
crystal medium comprising: at least one anisotropic liquid
crystal material and two or more polymerizable monomers
which will polymerize under UV irradiation, the liquid crys-
tal material comprising an alkenyl compound which is stable
to the polymerization reaction during the polymerization of
the polymerizable monomers, the weight percentage of the
polymerizable monomers accounting for 0.1% to 1% of the
total mixture for liquid crystal medium; the structural formu-
las of the two or more polymerizable monomers defined by at
least one of the following structural formulas, the number of
groups is different when the structural formulas of the two or
more polymerizable monomers are the same:

formula I
WA
\,/
X)m
formula IT
P \— — N P
/Y
X)n X)m
formula IIT
XX
(P)WT/ A \/)— ®n
XKym Xm
formula IV
®m \/=4>7 § ACy ®n
/Y
X)n X)m

wherein, in formula I to IV, P represents the polymerizable
group, which is selected from the group consisting of a meth-
acrylate group, an acrylate group, a vinyl group, an ethylene
group, and an epoxy group; n represents the number of the
polymerizable groups Ps connected to the same aromatic
ring, n represents an integer from 1 to 3, if n is greater than 1,
the polymerizable groups may be the same or different,
wherein the polymerizable groups in formula I to IV are all
methacrylate group when the polymerizable groups are dif-
ferent;

X represents substituent group, which is selected from the
group consisting of —F, —Cl, —Br, methyl, —CN, and
straight chain or branched chain alkyl containing number of
carbon atoms from 2 to 8, one or more non-adjacent methyl
groups ofthe alkyl may be replaced by oxygen or sulfur atom;
m represents the number of the substituent groups connected
to the same aromatic ring, m represents an integer from 1 to 3,
if m is greater than 1, the substituent groups may be the same
or different;

in formula IV, Z is selected from the group consisting of
—0—, —CO0—, —0OCO—, —CH,0—, —OCH,0—,
—O(CH,),0—, —COCH,—, methylene, —C=C—,
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Wherein, any hydrogen on the aromatic ring in the struc-
tural formulas of the polymerizable monomer may be substi-
tuted by the group of —F, —Cl, —Br, methyl or —CN.

Wherein, any hydrogen not on the aromatic ring in the
structural formulas of the polymerizable monomer may be
substituted by the group of —F, —CI, —Br or methyl.

Wherein, the two polymerizable monomers respectively
are as follows:

OO
WMO%(

the molar ratio of the two polymerizable monomers in the
mixture for liquid crystal medium is 1:5.

Wherein, the alkenyl compound defined by the following
structural formulas:

e e
)=
~-
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-continued
4@7 " 4<:>7;

R1 represents the straight chain or branched chain alkenyl
containing number of carbon atoms from 2 to 9;

R2 represents the straight chain or branched chain alkyl con-
taining number of carbon atoms from 1 to 12;

X independently represents H> F ~ C1~» OCF; or CFj;
m represents from 1 to 4;
n and k respectively represents from 0 to 3.

The embodiment according to the present invention has the
beneficial effects as follow:

the mixture for liquid crystal medium according to the present
invention, by using two or more polymerizable monomers
which will polymerize under UV irradiation and the appro-
priate content ratio, the polymer bump with small size and
good uniformity can be obtained after the polymerization,
which avoids the bad liquid crystal alignment and the light
spot occurred at the dark state of the liquid crystal panel, and
then increases the response rapid of the liquid crystal panel to
obtain high contrast ratio. It improves the optical properties
and overall performance of the panel and the stable mass
production when applied in the liquid crystal display.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

In order to further illustrate technical means and effects
thereof according to the present invention, the accompanying
drawings and the following detailed descriptions are the pre-
ferred embodiments of the present invention.

The present invention provides a mixture for liquid crystal
medium used for liquid crystal display. The mixture for liquid
crystal medium comprises: at least one anisotropic liquid
crystal material and two or more polymerizable monomers
which will polymerize under UV irradiation. The liquid crys-
tal material comprises an alkenyl compound which is stable to
the polymerization reaction during the polymerization of the
polymerizable monomers, the weight percentage of the poly-
merizable monomers accounting for 0.1% to 1% of the total
mixture for liquid crystal medium. The structural formulas of
the polymerizable monomers are composed of single benzene
ring, two benzene rings or single naphthalene ring. The struc-
ture comprising two benzene rings is formed by two benzene
rings connected directly or indirectly connected through a
group with each other. The benzene ring and the naphthalene
ring are directly connected with at least one polymerizable
group.

The structural formulas of the two or more polymerizable
monomers are defined by at least one of the following struc-
tural formulas. The number of groups is different when the
structural formulas of the two or more polymerizable mono-
mers are the same:

formula I
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-continued
®y \_ _/ @ formula IT
/Y
Xm Xm
formula I1I
| XX
(P)n Ir — (P
S AN
Xm Xym
formula IV
®n \/=4>7Z ACy (0922
/Y
Xm Xm

wherein, in formula I to IV, P represents the polymerizable
group, which is selected from the group consisting of a meth-
acrylate group, an acrylate group, a vinyl group, an ethylene
group, and an epoxy group; n represents the number of the
polymerizable groups Ps connected to the same aromatic
ring, n represents an integer from 1 to 3, if n is greater than 1,
the polymerizable groups may be the same or different,
wherein the polymerizable groups in formula I to IV are all
methacrylate group when the polymerizable groups are dif-
ferent;

X represents substituent group, which is selected from the
group consisting of —F, —Cl, —Br, methyl, —CN, and
straight chain or branched chain alkyl containing number of
carbon atoms from 2 to 8, one or more non-adjacent methyl
groups ofthe alkyl may be replaced by oxygen or sulfur atom;
m represents the number of the substituent groups connected
to the same aromatic ring, m represents an integer from 1 to 3,
if m is greater than 1, the substituent groups may be the same
or different;

in formula IV, Z is selected from the group consisting of
—0—, —CO0O—, —0OCO—, —CH,0—, —OCH,0—,
—O(CH,),0—, —COCH,—, methylene, —C=C—,

Any hydrogen on the aromatic ring in the structural formu-
las of the polymerizable monomer may be substituted by the
group of —F, —Cl, —Br, methyl or —CN.

Any hydrogen not on the aromatic ring in the structural
formulas of the polymerizable monomer may be substituted
by the group of —F, —Cl1, —Br or methyl.

The alkenyl compound defined by the following structural
formulas:

n
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wherein,

o
"

independently represents:

S
S

R1 represents the straight chain or branched chain alkenyl
containing number of carbon atoms from 2 to 9;
R2 represents the straight chain or branched chain alkyl con-
taining number of carbon atoms from 1 to 12;
X independently represents H> F > CI™> OCF; or CF5;
m represents from 1 to 4;
n and k respectively represents from 0 to 3.

The two polymerizable monomers respectively are as fol-
lows:

the molar ratio of the two polymerizable monomers in the
mixture for liquid crystal medium is 1:5.

The least one anisotropic liquid crystal material specifi-
cally is:

F F

R O O R "
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-continued
F

wherein, R represents the straight chain or branched chain
alkyl containing number of carbon atoms from 1 to 9, one or
more non-adjacent methyl groups or methylene groups of the
alkyl may be replaced by oxygen or sulfur atom; the weight
percentage of the anisotropic liquid crystal material accounts
for 20% to 90% of the total mixture for liquid crystal medium.

The preferred embodiment according to the present inven-
tion is described as follows.

Embodiment 1

The mixture for liquid crystal medium is chosen from nega-
tive-type liquid crystal material and two kinds of polymeriz-
able monomers as follows:

The structural formula of the negative-type liquid crystal
material is

The structural formulas of the two kinds of polymerizable
monomers are RM-Al, RM-B1, and RM-A1 as follows:

F-O-O—4

The structural formulas of the RM-B1 is as follows:

e}

P04

The molar ratio of RM-A1 to RM-B1 is 1:5, which the total
content accounts for 3000 ppm of the liquid crystal medium
layer. In the mixture for liquid crystal medium, the polymer
bump, formed by mixing with RM-Al and RM-B1 after
ultraviolet irradiation, has small and uniform size, and the
light spots won’t occur at the dark state.

Embodiment 2
The mixture for liquid crystal medium is chosen from nega-

tive-type liquid crystal material and two kinds of polymeriz-
able monomers as follows:
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The structural formula of the negative-type liquid crystal
material is

>

the structural formulas of the two kinds of polymerizable
monomers are RM-Al, RM-B1, and RM-A1 as follows:

FO-0—4

the structural formulas of the RM-B1 is as follows:

e}

P04

The molar ratio of RM-A1 to RM-B1 is 1:5, which the total
content accounts for 1000 ppm of the liquid crystal medium
layer. In the mixture for liquid crystal medium, the polymer
bump, formed by mixing with RM-Al and RM-B1 after
ultraviolet irradiation, has small and uniform size, and the
light spots won’t occur at the dark state.

Embodiment 3

The mixture for liquid crystal medium is chosen from nega-
tive-type liquid crystal material and two kinds of polymeriz-
able monomers as follows:

The structural formula of the negative-type liquid crystal
material is

>

the structural formulas of the two kinds of polymerizable
monomers are RM-Al, RM-B1, and RM-A1 as follows:

F-O-0—4
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the structural formulas of the RM-B1 is as follows:

e}

P04

The molar ratio of RM-A1 to RM-B1 is 1:5, which the total
content accounts for 10000 ppm of'the liquid crystal medium
layer. In the mixture for liquid crystal medium, the polymer
bump, formed by mixing with RM-Al and RM-B1 after
ultraviolet irradiation, has small and uniform size, and the
light spots won’t occur at the dark state.

In summary, the mixture for liquid crystal medium used for
liquid crystal display according to the present invention, by
using two or more polymerizable monomers which will poly-
merize under UV irradiation and the appropriate content
ratio, can control the size and the uniformity of the polymer
bump formed by polymerization, which avoids the bad liquid
crystal alignment and the light spot occurred at the dark state
of the liquid crystal panel, and then obtains good optical
performance of the liquid crystal panel, such as high contrast
ratio and high response speed.

The mixture for liquid crystal medium according to the
present invention can be applied in display. The liquid crystal
display according to the present invention uses the mixture
for liquid crystal medium mentioned above, which comprises
aupper substrate and a lower substrate which are parallel with
each other, and a mixture for liquid crystal medium provided
between the upper substrate and the lower substrate. The
mixture for liquid crystal medium is the mixture for liquid
crystal medium according to the present invention mentioned
above and not be repeated here. By using the polymerizable
monomers with different functions in the mixture for liquid
crystal medium, the reaction rate of the polymerization reac-
tion, the uniformity of the generated polymer and the strength
of the alignment force can be balanced at the same time and
reach a higher level. That is, while the reaction rate is quick,
the uniformity of the generated polymer and the strength of
the alignment force are also high, which improves the optical
properties and overall performance of the panel and the stable
mass production.

It is to be understood that many other possible modifica-
tions and variations can be made by those skilled in the art
without departing from the spirit and scope of the invention as
hereinafter claimed, and those modifications and variations
are considered encompassed in the scope of protection
defined by the claims of the present invention.

What is claimed is:

1. A mixture for liquid crystal medium comprising: at least
one anisotropic liquid crystal material and two polymerizable
monomers which will polymerize under UV irradiation, the
anisotropic liquid crystal material comprising an alkenyl
compound which is stable to the polymerization reaction
during the polymerization of the polymerizable monomers,
the molar ratio between the two polymerizable monomers in
the mixture for liquid crystal medium being 1:5, the weight
percentage of the polymerizable monomers accounting for
0.1% to 1% of the total mixture for liquid crystal medium; the
structural formulas of the anisotropic liquid crystal material
being selected from the following structural formulas:
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F F
F F
R R,

wherein, R represents the straight chain or branched chain
alkyl containing number of carbon atoms from 1 to 9,
one or more non-adjacent methyl groups or methylene
groups of the alkyl may be replaced by oxygen or sulfur
atom; the weight percentage of the anisotropic liquid
crystal material accounts for 20% to 90% of the total
mixture for the liquid crystal medium;

the structural formulas of the two polymerizable mono-
mers defined by the following structural formula, the
number of groups is different when the structural formu-
las of the two polymerizable monomers are the same:

@) @7 ) 4@ (P

X X)m

formula IV

wherein, in formula IV, P represents the polymerizable
group, which is selected from the group consisting of a
methacrylate group, an acrylate group, a vinyl group, an
ethylene group, and an epoxy group; n represents the
number of the polymerizable groups Ps connected to the
same aromatic ring, n represents an integer from 1 to 3,
if n is greater than 1, the polymerizable groups may be
the same or different;

X represents substituent group, which is selected from the
group consisting of —F, —Cl, —Br, methyl, —CN, and
straight chain or branched chain alkyl containing num-
ber of carbon atoms from 2 to 8, one or more non-
adjacent methyl groups of the alkyl may be replaced by
oxygen or sulfur atom; m represents the number of the
substituent groups connected to the same aromatic ring,
m represents an integer from 1 to 3, if m is greater than
1, the substituent groups may be the same or different;

in formula IV, Z is selected from the group consisting of

—0—, —CO0—, —0CO—, —CH,0—,
—OCH,0—, —O(CH,),0, —COCH,—, methylene,
—C=C—,

2. The mixture for liquid crystal medium as claimed in
claim 1, characterized in that any hydrogen on the aromatic
ring in the structural formulas of the polymerizable monomer
may be substituted by the group of —F, —Cl, —Br, methyl or
—CN.

3. The mixture for liquid crystal medium as claimed in
claim 1, characterized in that any hydrogen not on the aro-
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matic ring in the structural formulas of the polymerizable
monomer may be substituted by the group of —F, —C, —DBr
or methyl.

4. A liquid crystal display comprising: a upper substrate
and a lower substrate which are parallel with each other, and
a mixture for liquid crystal medium provided between the
upper substrate and the lower substrate, the mixture for liquid
crystal medium comprising: at least one anisotropic liquid
crystal material and two polymerizable monomers which will
polymerize under UV irradiation, the anisotropic liquid crys-
tal material comprising an alkenyl compound which is stable
to the polymerization reaction during the polymerization of
the polymerizable monomers, the molar ratio of between the
two polymerizable monomers in the mixture for liquid crystal
medium being 1:5, the weight percentage of the polymeriz-
able monomers accounting for 0.1% to 1% of the total mix-
ture for liquid crystal medium; the structural formulas of the
anisotropic liquid crystal material being selected from the
following structural formulas:

F F

R O O R "
F F

R R,

wherein, R represents the straight chain or branched chain
alkyl containing number of carbon atoms from 1 to 9,
one or more non-adjacent methyl groups or methylene
groups of the alkyl may be replaced by oxygen or sulfur
atom; the weight percentage of the anisotropic liquid
crystal material accounts for 20% to 90% of the total
mixture for the liquid crystal medium;

the structural formulas of the two polymerizable mono-
mers defined by the following structural formula, the
number of groups is different when the structural formu-
las of the two polymerizable monomers are the same:

®n @72 4@ Py

Xym Xm

formula IV

wherein, in formula IV, P represents the polymerizable
group, which is selected from the group consisting of a
methacrylate group, an acrylate group, a vinyl group, an
ethylene group, and an epoxy group; n represents the
number of the polymerizable groups Ps connected to the
same aromatic ring, n represents an integer from 1 to 3,
if n is greater than 1, the polymerizable groups may be
the same or different;

X represents substituent group, which is selected from the
group consisting of —F, —Cl, —Br, methyl, —CN, and
straight chain or branched chain alkyl containing num-
ber of carbon atoms from 2 to 8, one or more non-
adjacent methyl groups of the alkyl may be replaced by
oxygen or sulfur atom; m represents the number of the
substituent groups connected to the same aromatic ring,
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m represents an integer from 1 to 3, if m is greater than
1, the substituent groups may be the same or different;
in formula IV, Z is selected from the group consisting of

—0—, —COO0—, —0CO—, —CH,0—,
—OCH,0—, —O(CH,),0—, —COCH,—, methyl- 5
ene, —C=C—,

5. The liquid crystal display as claimed in claim 4, charac-
terized in that any hydrogen on the aromatic ring in the
structural formulas of the polymerizable monomer may be
substituted by the group of —F, —Cl, —Br, methyl or—CN.

6. The liquid crystal display as claimed in claim 4, charac-
terized in that any hydrogen not on the aromatic ring in the
structural formulas of the polymerizable monomer may be
substituted by the group of —F, —CI, —Br or methyl.

#* #* #* #* #*



